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The iRage Cookbook

Jas. Mercer-Smith, XTD-PRI

Abstract

iRage is a family of Zsh and Python 3 
scripts designed to accelerate the process 
of submitting calculations for the novice 
xRage user.

iRage reduces the time to write a new 
input deck and submit an xRage problem 
to the production queue to about 15 
minutes, assuming the user has defined 
the initial geometry using a program like 
Osito or linked to problem geometries 
generated by codes such as Abaqus, Flag, 
or Pagosa.

iRage runs on Linux and Mac systems.

iRage
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The iRage command line; e.g., “iRage new=myjob now”

iRage
• The iRage command line has two arguments.  The first argument triggers iRage options.  The 

second argument defines how a job is submitted to the production queue.  For example for 
problem arbitrarily named ”myjob”, the command line “iRage new=myjob now” will:

• Guide the user through GUIs that offer a variety of physics options. Generate EOS and 
Opacity tables. Produce the rage.input deck. Create a log file. Store the files in the 
/scratch/moniker/myjob directory, and submit an xRage job to the production queue.

• The iRage toolkit has other useful capabilities, including: analytic contour generation, material 
properties lookup, and the calculation of normalized isotopic mixtures.

• Command line options are described in the help package called by the command “iRage help”.

• If the iRage user sources the EAP .cshrc file, 
then  the command “iRage” is already aliased; 
otherwise, the user can set an alias: 
iRage ‘zsh /usr/projects/eap/tools/iRAGE/iRage.zsh’

• While iRage is a Zsh script that calls Python 3, it 
was designed to be run from the default Cshell.
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iRage assembles input decks from MODEL and MINI files.

• A MODEL is a set of physics 
model options and milestones 
that specify when physics 
approximations should be 
turned on or off.

• A MODEL can be pre-defined 
or iRage can generate a 
MODEL interactively using a 
GUI.

• A MINI file contains: (1) the path to the geometry file, (2) the dimensions of the hydrodynamic 
mesh, and (3) a mapping from “Region” names (aka, parts) to ”Material” names. 

• The Region <=> Material mapping, which includes the options for non-default densities 
and compositions, can be generated externally by a tool like Osito or internally with an 
iRage GUI.

• iRage combines a MODEL with a MINI file to produce a MENU file, which has all of the 
information necessary to generate an xRage input deck.
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iRage has GUIs that can create new xRage input decks.

• When generating a new 
problem, iRage calls the “New” 
GUI which has dropdown 
menus to define physics model 
options, the problem geometry, 
and triggers for additional GUIs 
that define the mesh, the 
region-material mapping, and 
any restart milestones.

• iRage can extract information 
about the mesh dimensions and 
the the region <=> material 
mapping from a MINI file or an 
OSO file if either exists. This 
may circumvent the need to call 
the “Mesh” GUI and/or or the 
“Map” GUI.

• Specifying the geometry and a pre-defined model provides sufficient information to submit a 
new xRage simulation from the iRage command line; e.g., ‘iRage new.mod=myjob.oso new’.
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The xRage restart block is a powerful tool.  The iRage 
“Miles” GUI can set restart blocks at specified milestones.

• The milestone name is arbitrary.  The milestone trigger defines the xRage restart block; e.g., 
“time .gt. 47”. The change command inserts an xRage command or triggers an iRage physics 
model option; e.g., ”_radiation on”. The dezone command specifies a locale and a power of 
two dezoning factor; e.g., “DET 4”. 
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The iRage “Map” GUI defines the regions óó materials map 
interactively.  This mapping produces a MINI file.

• Each Region ó Material mapping permits the user to override the default density, and 
material composition.

• The completed map is a MINI file.  iRage then generates a MENU file, as well as the 
“rage.input” deck whether or not the user has specified a geometry file.
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The iRage “1D Map” GUI builds pie diagrams interactively.

• In 1D, the region names are defined by the outer radius of each shell. The user has a 
dropdown menu to select either the mass or the outer radius for each shell.

• The pie diagram with both radii and masses is stored in the 1D MINI file.
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The iRage “Mesh” GUI defines the hydro mesh dimensions.

• The “Dimensions / Symmetry” option on the “New” GUI page defaults to ”2D Cylindrical”.

• iRage calculates the optimal Level 1 mesh size automatically.
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The iRage “Dets” GUI sets HE detonation point locations.

• The iRage “Dets” GUI page is only called if the user selected a high explosive model on the 
“New” GUI page.

• iRage has the option to add as many detonation points as the user may desire.
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A MINI file identifies the geometry and region óó material 
map; the “Mini” GUI can add the physics MODEL options.

• The information in a MINI file, combined with 
physics options and a geometry file, is both 
necessary and sufficient to uniquely define the 
input deck for an xRage simulation.

• The format of a ‘.mini” file is the same as the 
REGINFO block of an OSO file.

• “iRage mini=myjob” can use a MINI file to link 
Abaqus, Flag, or Pagosa calculations to xRage.

• “iRage mini.new=myjob” calls a GUI to allow for the interactive selection of physics options, 
while “iRage mini.mod=myjob” invokes the pre-defined options of the “mod” model.
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Pre-defined models provide the iRage user with shortcuts; 
e.g., “iRage new.mod=myjob.oso now”.

• iRage has several pre-defined 
model options available.

• The MODEL specifies the 
physics approximations that    
will be used in the xRage input  
deck. The physics models are 
indicated by *// cards.

• The MODEL also specifies the 
actions that xRage will take at 
each of the milestones.  These 
are indicated by &// cards.

• The  iRage user also has the 
option to customize a MODEL 
named “mod” that can be called 
from local file space.

• The cited shortcut submits an 
OSO file directly to production  
with no further user intervention.
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The MENU file may be a handy shortcut for the iRage user.

• iRage automatically generates a “.menu” 
file which combines the physics options 
specified by the MODEL with the “.mini”  
file produced by the the “Map” GUI.

• It may be convenient for a user to change 
physics options, parameters, zoning, etc. 
in the MENU file; and then run iRage 
again.  For example,

iRage menu=myjob run
o uses the information in the ”myjob.menu” 

file to produce a new ”rage.input” deck 
without having to call any of the GUIs.   
The “run” flag indicates that the job is 
submitted to the production queue under 
the assumption that the EOS and Opacity 
files already exist.

• Note that in the example the geometry file 
was not defined. iRage will build the input 
file; but xRage would crash.
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iRage produces well-documented xRage input decks.

• iRage produces “rage.input” decks which 
have comments on every line.

• Well-documented input decks can serve as 
text books on the numerical and physical 
approximations available to a code.
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The iRage command line has a “runflag” that simplifies the 
submission of jobs to the production queue.

• Submitting jobs to the production 
queue can be a mysterious process 
for the novice xRage user.

• First the user runs xRage to create 
EOS tables. Then the user runs 
TOPS to produce Opacity tables.

• Then the user builds a fine named 
“run_job.csh” in order to take 
advantage of the EAP production 
scripts.

• Then the user moves the xRage 
input file, the geometry file, the 
EOS file, the Opacity file to scratch 
space, and finally submits the job 
to the production queue.

• iRage takes care of all of this with a 
single flag that provides the user 
several options for submitting jobs.
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Other iRage tools: Contours (“iRage con”)

• iRage Contours provides several 
analytic contours that supplement the 
analytic functions that are available in 
Osito.  The command ‘‘iRage 
contours” (or “iRage con”) calls a 
selection of GUIs which generate: 
Bernstein, Bezier, bitangent, 
Chebyshev, hyperbolic, Legendre, 
parabolic, polybezier, reentrant, and 
spline contours.

• The GUIs generate contours in both 
Cartesian and polar coordinates.  The 
Cartesian coordinates are written in 
the OSO format that can be read 
directly by Osito and xRage.
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Example of the CHEBYSHEV contour option.
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Other iRage tools: Material Lookups (e.g., “iRage steel”)

• iRage performs material lookups and reverse (EOS) lookups; e.g., “iRage sst” or “iRage 4272”
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Other iRage tools: Mixtures (“iRage mix”)

• “iRage mix” calls a GUI which calculates Abar, Zbar, and normalized isotopic mixtures by 
molar number and weight.  Note that the GUI accepts input in either moles or weight for each 
of the isotopes in the mixture with the default being moles.
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“iRage help” triggers the inline help package.

• iRage command line job options explained.

• iRage has help packages that can be called either from the command line or from the GUIs.
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Some final comments about iRage.

• iRage is a toolkit that produces well-documented xRage input decks

• iRage can automatically submit xRage simulations to the production queue.

• iRage is an example of how the setup process can be simplified through the use of GUIs. 

• iRage was designed to focus the attention of novice xRage users on selecting appropriate 
physics approximations rather than worrying about input deck syntax.

iRage Finis


